Sulbactam is a penicillanic acid sulfone which irreversibly inhibits many bacterial 3-lactamase enzymes (2; R. N. Jones, H. W. Wilson, C. Thornsberry, and A. L. Barry, Diagn. Microbiol. Infect. Dis., in press). The spectra of antibacterial activities of many 13-lactam antibiotics may be enhanced when these antibiotics are combined with a 1-lactamase inhibitor (1, 2, 5, 7) . Susceptibility of the Bacteroides fragilis group of microorganisms is particularly influenced by the presence of a 1-lactamase inhibitor (1, 5) . Cefoperazone has been found to be enhanced by the addition of sulbactam (1; Jones et al., in press).
For ongoing clinical trials of cefoperazone-sulbactam, it is necessary to monitor the susceptibility of anaerobic isolates to cefoperazone and to cefoperazone-sulbactam. In this report we evaluate the aerobically incubated thioglycolate disk elution test of Kurzynski et al. (4) .
For the disk elution test, thioglycolate medium without indicator (Acumedia, Baltimore, Md.) was enriched with vitamin K (0.1 ,ug/ml) and hemin (5.0 ,ug/ml) and prepared in 5.0-ml volumes in screw-capped tubes (13 by 100 mm). Just before use, the thioglycolate was heated in a boiling-water bath for 10 min and then rapidly cooled. Commercially prepared 75-p.g cefoperazone disks (BBL Microbiology Systems, Cockeysville, Md.) were used throughout. To some of the disks, we added 15 ,ug of sulbactam and allowed the disks to dry before being stored. After the disks were added to the thioglycolate, the drug(s) was allowed to elute for 2 h at room temperature before inoculation. The inoculum was 0.1 ml of an 18-to 24-h thioglycolate broth culture, and the tubes were incubated aerobically at 35°C with the screw caps tightened. After 24 h and again after 48 h, the tubes were examined for the presence or absence of growth which exceeded 50% of that seen in the control tube without antibiotics. For purposes of this report, 48-h readings were accepted in the few instances where they differed from the 24-h results.
The reference procedure was the microdilution technique of Jones et al. (3) , which utilizes a broth version of Wilkins- Chalgren medium (6) those 12 isolates were retested, only 2 strains continued to provide false-resistant disk elution test results. Only three strains required MICs of .32 ,ug/ml, and all three strains were resistant by the disk elution procedure.
One 75-,ug cefoperazone disk eluted in 5 ml of thioglycolate should provide a concentration of at least 15 ,ug/ml, and thus inhibition in the disk elution procedure should correlate with an MIC of <16 ,ug/ml. In our experience (Table 1) , strains requiring for inhibition MICs of .8.0 ,ug/ml were consistently susceptible in the disk elution test, and those strains requiring MICs of .64 ,ug/ml were consistently resistant in the disk elution test. The majority of strains that required MICs of 16 or 32 p.g/ml for inhibition were resistant in the disk elution test. False-resistant cefoperazone disk elution test results were recorded with 14 (13%) isolates.
To determine whether the disk elution test could be improved by testing more than 1 75-,ug cefoperazone disk in each tube, we selected 32 isolates that initially appeared resistant in the disk elution test and 3 isolates that were originally susceptible. Elution tests were performed with 1, 2, 3, or 4 75-p.g disks per tube to obtain theoretical concentrations of 15, 30, 45, or 60 ,ug/ml. The first two concentrations should correlate with an MIC of .16 ,ug/ml, indicating susceptibility, and the latter two concentrations should correlate with an MIC of .32 ,ug/ml, indicating susceptibility and including the moderately susceptible group. A lack of reproducibility of the disk elution test seriously compromises the utility of this test as a practical system. The absence of a carefully standardized inoculum and selection of a 50% reduction of growth as an endpoint are the two most important sources of variability. Qualitative variability is more likely to occur with strains that require for inhibition MICs at or near the breakpoints separating resistance and susceptibility. In the case of cefoperazone, a significant proportion of our challenge strains required MICs at or near MIC breakpoints (59% required MICs of 16 to 64 p.g/ml for inhibition). However, when sulbactam was added to the systems, only 21% of the strains required MICs in that range. The disk elution test appears to be more reliable for testing those antimicrobial agents which demonstrate a marked bimodal distribution with few strains at or near the breakpoints. It does not seem appropriate for testing cefoperazone or cefoperazone-sulbactam.
At best, the disk elution test can be considered a simple screening procedure for confirming susceptibility to cefoperazone or cefoperazone-sulbactam. The reliability of the disk elution test was not improved by testing more than one cefoperazone or cefoperazone-sulbactam disk. As it is currently described, the thioglycolate disk elution test is not a reliable method for the detection of resistance to cefoperazone or cefoperazone-sulbactam.
